Aim: We aimed to examine the association between attention-deficit/hyperactivity disorder (ADHD) symptoms and suicidal behavior in psychiatric outpatients and whether this association differs among patients with different psychiatric disorders.
occurrence of suicide is also reflected in elevated rates of suicidal behavior in the psychiatric population. Research focusing on psychiatric outpatients has shown, for example, that there is a high prevalence of non-fatal suicidal behavior (ideation, plans, attempts), 2, 3 and that suicide mortality is also comparatively high in this group. 4, 5 In addition, studies have further indicated that suicidal behavior is more prevalent in outpatients with specific diagnoses, such as mood disorders, personality disorders, schizophrenia, and schizotypal and delusional disorders, compared to anxiety disorders, 2, 6 and that the risk of suicidal behavior is seemingly heightened in outpatients with co-occurring mental disorders (diagnostic comorbidity). 7, 8 Despite increasing interest in psychiatric comorbidity and its association with adverse health outcomes, until now, there has been comparatively little research on the effects of ADHD symptoms on suicidal behavior in individuals with other primary mental disorders. In particular, there is an absence of research on the role of ADHD symptoms in suicidal behavior in the general psychiatric outpatient population. This is an important research gap given that: (i) ADHD symptoms may be independently associated with suicidal behavior 9, 10 ; (ii) impulsivity, which is one of the core characteristics of ADHD, seems to be an important predisposing factor for suicide 1, 11 ; (iii) ADHD may be common in general psychiatric outpatients (16-22%), [12] [13] [14] and in populations with specific conditions, such as anxiety/depressive disorders 15, 16 and bipolar disorder (BD) 17 ; and (iv) the presence of ADHD is associated with worse outcomes, including the manifestation of a greater number of other comorbid psychiatric conditions, as well as legal and social problems, [17] [18] [19] [20] which individually or in combination might act as stressors/precursors for suicide. Indeed, an earlier review article on the association between ADHD and suicide suggested that ADHD might be linked to an increased risk for suicide by increasing the severity of comorbid mental health conditions, such as depression. 21 The little research that has been undertaken to date among patients with specific psychiatric diagnoses has produced conflicting findings. For example, although one study has reported that the prevalence of suicidal behavior (attempts) is higher in bipolar patients with ADHD compared to those with BD alone, 19 other studies among bipolar outpatients found no significant association between the presence of comorbid ADHD and increased suicide attempts. 17, 22 Given this, the current study had two principal aims: (i) to determine if comorbid ADHD is associated with an increased risk for suicidal behavior among general psychiatric outpatients; and (ii) to examine if this association differs between different psychiatric disorders.
METHODS Participants
Data came from the Japan Prevalence Study of Adult ADHD at Psychiatric Outpatient Care undertaken in Kitakyushu City, Fukuoka, Japan to determine the prevalence of ADHD among outpatients receiving psychiatric health care. Cross-sectional data were obtained from four sites -a university hospital and three general psychiatric outpatients clinics -in a two-stage sampling procedure, where those who screened positive for possible ADHD in stage one were then invited to participate in a full clinical assessment in stage two. In the current study, we used data from all of the patients that participated in the initial stage one screening phase that occurred between April 2014 and January 2015. Specifically, the study participants comprised existing patients who were invited to participate when attending the research sites as outpatients. Following the lead of an earlier study conducted in Europe, 12 male and female outpatient attendees who were aged 18-65 years and who provided informed consent were eligible to participate. Patients whose illness prevented them from either fully comprehending what the study was about or impacted their ability to successfully follow the study procedures were excluded. Six psychiatrists oversaw data collection across the four study sites. In the screening phase, patients self-completed a questionnaire that took approximately 10 min to finish. Ethical approval for the study was provided by the Ethics Committee of the University of Occupational and Environmental Health (UOEH), Kitakyushu City, Fukuoka, Japan (H25-129), and by the Ethics Committee at the National Center of Neurology and Psychiatry (NCNP), Kodaira City, Tokyo, Japan (A2013-104). The study was carried out in accordance with the provisions laid out in the 1964 Helsinki Declaration.
Measures Suicidal behavior (dependent variable)
Information was collected from participants about the occurrence of suicidal ideation and suicide attempts. Participants were asked if they: (i) had ever felt (thought) like taking their own lives; and (ii) had ever attempted to take their own lives. Question (ii) was a yes/no question while the answer options for (i) were: Yes, in the past; Yes, currently; and No. These answer options were used to examine current and lifetime suicidal ideation and lifetime suicide attempts.
ADHD symptoms (independent variable)
The Adult ADHD Self-Report Scale (ASRS) Screener was used to assess ADHD symptoms in outpatients. This is a 6-item version of a longer scale that assesses DSM-IV ADHD symptoms in adults by enquiring about inattention and hyperactivity in the past 6 months. 23, 24 Answers provided on a 5-point response scale with options running from never (scored 0) to very often (scored 4) were summed to create a total score that ranged from 0 to 24 with higher scores indicating greater ADHD symptomatology. Following an earlier recommendation, 24 in this study, ADHD scores were categorized in two different ways. First, scale scores were dichotomized with a score of 14 and above being used to signify the presence of possible ADHD. Second, four symptom score categories (strata) were created: stratum I (score 0-9), II (10-13), III (14) (15) (16) (17) , and IV (18) (19) (20) (21) (22) (23) (24) .
Psychiatric disorders
Patients' medical records were used to obtain information on their diagnostic status. Using the ICD-10 classification, the following diagnoses were identified: psychoactive substance use/abuse (F10-F19), psychosis (schizophrenia, schizotypal and delusional disorders; F20-F25), mood disorders (F30-F39), anxiety disorders (F40-48), eating disorders (F50), personality disorders (F60-F69), autism spectrum disorder (ASD; F84), and other disorders (e.g., dementia [F00-F03]).
Psychopathology severity
The past-week severity of the patients' psychopathology was assessed by physicians with the Clinical Global Impression-Severity (CGI-S) scale. 25 Patients were rated on a 7-point scale: 1 (normal, not at all ill), 2 (borderline mentally ill), 3 (mildly ill), 4 (moderately ill), 5 (markedly ill), 6 (severely ill), and 7 (among the most extremely ill patients). Association between ADHD symptoms and suicidal behavior
Demographic and socioeconomic variables
When using ASRS ≥ 14 as an indication of possible ADHD, there was a strong and statistically significant association between ADHD symptomatology and suicidal behavior in the total outpatient sample ( Table 2 ). In the model that was adjusted for study site (Model 1), the prevalence ratios ranged from 1.26 (lifetime suicidal ideation) to 2.93 (current suicidal ideation). Further adjustment for demographic/socioeconomic factors, psychopathology severity, and comorbidity (Models 2-4) attenuated prevalence ratios only moderately so that in the fully adjusted Model 4, more ADHD symptoms were significantly associated with lifetime suicidal ideation ADHD, attention-deficit/hyperactivity disorder; ASRS, Adult ADHD Self-Report Scale Screener; CI, confidence interval; PR, prevalence ratio; SES, socioeconomic status.
ADHD symptoms and suicidal behavior by diagnostic category
Analyses were also conducted using the dichotomized ASRS score to determine if different diagnostic categories were associated with any difference in the association between higher ADHD symptoms and suicidal behavior (Table 4) . Given the small number of cases for some conditions and following the lead of an earlier study, 26 analyses were performed while adjusting for those variables that allowed the models to converge (i.e., all control variables were entered initially and if the models did not run different variables were removed/added until the model did run). In the fully adjusted model (Model 4), anxiety disorder was associated with a significantly increased risk for all forms of suicidal behavior with prevalence ratios ranging from 1.55 (lifetime suicidal ideation) to 2.33 (suicide attempt) and 6.57 (current suicidal ideation). BD was associated with both lifetime and F34.1 a Hospital, occupation and a missing category (marital status) were excluded from analyses. b Missing categories (marital status and severity) were excluded from analyses. c Hospital and a missing category (marital status) were excluded from analyses. d Education and a missing category (marital status) were excluded from analyses. e Hospital and a missing category (marital status) were excluded from analyses. f Hospital, education, severity and a missing category (marital status) were excluded from analyses. g Sex, education, occupation and marital status were excluded from analyses. h Hospital was excluded from analyses. i Occupation was excluded from analyses. j Missing categories (marital status and severity) were excluded from analyses. k Hospital, education, occupation and a missing category (marital status) were excluded from analyses. l ADHD, attention-deficit/hyperactivity disorder; ASD, autism spectrum disorder; ASRS, Adult ADHD Self-Report Scale Screener; CI, confidence interval; PR, prevalence ratio; SES, socioeconomic status.
© 2018 The Authors Psychiatry and Clinical Neurosciences © 2018 Japanese Society of Psychiatry and Neurology current suicidal ideation, while those with psychosis and possible ADHD had a significantly increased risk for attempting suicide (PR: 3.18, 95%CI: 1.54-6.57). The other disorders were not associated with suicidal behavior in the fully adjusted Model 4 although depressive disorder and dysthymia were associated with some of the outcomes in earlier models.
DISCUSSION
This study examined the association between ADHD symptoms and suicidal behavior in a sample of Japanese psychiatric outpatients. Results from a multivariable Poisson regression analysis showed that there was a positive and statistically significant association between a higher number of ADHD symptoms and suicidal ideation and attempts after adjusting for demographic/socioeconomic factors, symptom severity, and comorbidity. Moreover, when the relation was examined using ADHD strata, there was evidence of a dose-response association. The analysis of individual disorders further highlighted that the effect of ADHD symptoms on suicidal behavior varies across psychiatric disorders. Specifically, a strong association was observed in patients with anxiety disorders, while ADHD symptoms were also important for suicidal behavior in outpatients with BD and psychosis. For some disorders (adjustment disorder, autism) there was no association with any form of suicidal behavior in any of the models.
Two earlier review articles have highlighted the wide range of research that has been undertaken on the association between ADHD and fatal and nonfatal suicidal behavior in different population groups. 21, 27 To our knowledge, however, as yet, there has been no research that has focused specifically on this association among adults in the general psychiatric outpatient population. The few studies that have examined this association among both inpatients and outpatients with specific diagnoses have produced conflicting results. In particular, this has been shown for BD, 17, 19, 28 while there is some evidence that comorbid ADHD does not increase the suicide risk for individuals with major depressive disorder, 28 but strongly increases the risk of suicide in patients with schizophrenia, 29 although caution should be exercised when discussing some of these studies given the relatively small number of ADHD cases involved. 28, 29 The results from this study showed that the association between ADHD symptoms and suicidal behavior differs between conditions and across outcomes but that ADHD might present a particular risk for all forms of suicidal behavior in patients with anxiety disorder, while outpatients with BD and psychosis who had greater ADHD symptomatology had an increased risk for some forms of suicidal behavior. It can only be speculated as to what underlies these results, and why, for example, there was such a strong association for ADHD symptoms in outpatients with anxiety, but not depression, given that earlier studies have reported that suicidal behavior is more common in outpatients with mood rather than anxiety disorders, 2, 6 and it has been suggested that ADHD might be important for suicide by increasing the severity of disorders such as depression. 21 In terms of the non-association with depression, it is possible that the outpatients in this study might have had less severe depression. Specifically, as suicidality is one of the diagnostic criteria for major depressive disorder, 30 as well as a risk factor for completed suicide, it is conceivable that it might have been one of the factors underlying the identification of more severe cases of depression and elicited a stronger treatment intervention (e.g., hospitalization). Some support for the supposition that our outpatient sample might have included less severe cases of depression comes from the fact that the average psychopathology severity index score was lower in patients with depression than anxiety in the current study (2.6 < 2.7).
Explaining the strong effects of ADHD on suicidal behavior in outpatients with anxiety is complicated by the fact that there has been little research on the role of previously undiagnosed ADHD in psychiatric outpatients with anxiety disorders. 31 Although there is some indication that ADHD may be associated with increased symptom severity in anxiety outpatients 31 and that anxiety severity is associated with suicidal behavior more generally, 32 in the current study we controlled for psychopathology severity. Given the fact that ADHD may be common (>20%) in patients/adults with anxiety, 15, 33 the results of this study suggest that the role of ADHD/ADHD symptomatology should be a focus for future research in adult outpatients with anxiety disorders and that clinicians should be made aware that ADHD might be associated with an increased risk for negative outcomes in outpatients with anxiety.
Regarding the overall association observed between greater ADHD symptomatology and an increased risk for suicidal behavior, it is possible that ADHD/ADHD symptoms might have an effect through several mechanisms. For example, impulsivity, which has been related to 'actions that are poorly conceived, prematurely expressed, unduly risky, or inappropriate to the situation and that often result in undesirable outcomes,' 34 is not only one of the core symptoms of ADHD 30 but has also been linked to an increased risk for suicidal behavior, 35, 36 possibly by predisposing individuals to act in response to suicidal thoughts/feelings. 37 The burden associated with ADHD that may have a cumulative effect across adults' lives 38 might also be important for suicidal behavior. Specifically, adults with ADHD have been shown to have impairments in a number of life domains, including both at home and at work 39, 40 as manifest, for example, in lower socioeconomic status, poorer quality of life, 41 and the experience of more negative life events, 42 all of which have been associated with an increased risk for adult suicide. [43] [44] [45] It is possible, moreover, that this ADHD burden might have an especially detrimental effect in patients with psychiatric disorders. In addition, besides increasing predisposing risk factors for suicidal behavior, ADHD/ ADHD symptoms might also impact negatively on factors that protect against suicide. Research has indicated, for instance, that adults with ADHD tend to have more serious conflicts with others, 46 and that one consequence of this may be lower social support. 38 This might be important as other research has shown that social support is protective against the occurrence of suicidal behavior. 47 There are a number of study limitations that should be considered when interpreting the results. As ADHD symptoms were self-reported and there is evidence that individuals with ADHD may underreport the severity of their own symptoms, 48 it is possible that the prevalence of ADHD might have been under-reported among the outpatients. Information on suicidal behavior was also obtained from self-reports and it is possible that this was also under-reported given the stigma that is attached to depression/suicidal behavior in Japan. 49 Some important predictors were also missing from the analysis that could have led to a better understanding of the association between ADHD symptomatology and suicidal behavior. For example, we had no information on the patients' physical health status despite the fact that a recent study has suggested that adults with ADHD may be more likely to suffer from co-occurring physical health problems 50 and that physical health problems are associated with an increased risk for suicide. 1 We also lacked information on current depressive symptoms, which meant that we were not able to adjust for this in the analysis. In addition, the psychiatric diagnoses used in this study were obtained from medical records where ICD-10 codes have been used to categorize individual disorders, and these were not confirmed using gold standard diagnostic interviews. Finally, the inclusion of different covariates in the analyses when we examined the individual disorders might have adversely affected direct comparisons between disorders; however, the fact that similar results were obtained for current and lifetime suicidal ideation when reduced and full models were run does give us some confidence in the validity of these results.
This study has important clinical implications. In particular, as recent research has indicated that as many as one-fifth of all psychiatric outpatients may have ADHD, [12] [13] [14] the finding of a dose-response association between ADHD symptoms and suicidal behavior and that even those outpatients with fewer symptoms were at an increased risk of engaging in suicidal behavior highlights the necessity of raising awareness among psychiatrists of the possible role of ADHD 31 and even subthreshold ADHD symptoms in other psychiatric disorders, especially more common disorders, such as mood and anxiety disorders. Moreover, better detection of ADHD would lead to treatment of ADHD in psychiatric adult outpatients, which would seem especially desirable given that research has also shown that ADHD treatment is associated with long-term beneficial outcomes more generally, 51 including possibly, a reduction in suicidal behavior. 52 
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